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ABSTRACT
The radial velocity (RV) is a basic physical quantity which can be determined through Doppler shift
of the spectrum of a star. The precision of RV measurement depends on the resolution of the spectrum
we used and the accuracy of wavelength calibration. In this work, radial velocities of LAMOST-II
medium resolution (R ∼ 7500) spectra are measured for 1,594,956 spectra (each spectrum has two
wavebands) through matching with templates. A set of RV standard stars are used to recalibrate the
zero point of the measurement, and some reference sets with RVs derived from medium/high-resolution
observations are used to evaluate the accuracy of the measurement. Comparing with reference sets,
the accuracy of our measurement can get 0.0227 km s−1 with respect to radial velocities standard
stars. The intrinsic precision is estimated with the multiple observations of single stars, which can
achieve to 1.36 km s−1,1.08 km s−1, 0.91 km s−1 for the spectra at signal-to-noise levels of 10, 20, 50,
respectively.
Keywords: stars: radial velocity – methods: data analysis – techniques: spectroscopic
1. INTRODUCTION
The radial velocity (RV) is a basic and key phys-
ical quantity in the kinematic and dynamic study
of our Galaxy. RVs of stars can be derived from
the Doppler shifts of their spectra. Many spectro-
scopic sky surveys have released large samples of
RVs, for example SDSS/SEGUE (Yanny et al. 2009),
SDSS/APOGEE (Majewski et al. 2017; Holtzman et al.
2015, 2018), LAMOST/LEGUE (Cui et al. 2012; Luo et al.
2015; Deng et al. 2012; Zhao et al. 2012), RAVE (Steinmetz et al.
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2006; Kunder et al. 2017), Gaia-ESO Survey (Gilmore et al.
2012), Gaia-RVS (Katz et al. 2004; Cropper et al.
2018), HERMES-GALAH (De Silva et al. 2015), etc.
These big samples of RVs were obtained through spec-
tra with different resolving power, which provides as-
tronomers useful tools for dissecting and understanding
the structure of the Milky Way.
A large sample with consistent measured RVs is a
key underpinning for a lot of research work, for ex-
ample, Geller et al. (2015) use RVs to determine mem-
bership of a stellar cluster. Besides, researchers ana-
lyzed the RV variations to constrain the stellar pulsation
model (Britavskiy et al. 2018) and to determinate the
properties of the eclipsing binary stars (He lminiak et al.
2018; Martin et al. 2019).
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LAMOST started a medium-resolution survey (MRS:
Liu Chao et al. 2019. in preparation) after its first
5-year low-resolution survey (Cui et al. 2012; Luo et al.
2015; Deng et al. 2012; Zhao et al. 2012), the new MRS
is driven by several scientific motivations (Galactic
archeology, time-domain astronomy, star formation
etc, details in Liu Chao et al. 2019. in prepara-
tion). Beside, contemporary and future space-based
projects (such as Gaia, Transiting Exoplanet Survey
Satellite (TESS; Ricker et al. 2014), etc.) providing
new scientific prospect, LAMOST MRS also develop
the corresponding observation plan in Gaia field, TESS
field and Kepler field (Liu et al. 2019) for producing
valuable information from medium resolution spectra
including radial velocities and stellar parameters (Liu
Chao et al. 2019. in preparation).
The performance of RV measurement is the basis to
realize the science goal of the LAMOST MRS survey.
The precision of RV measurements from stellar spectra
is limited by many aspects, such as, spectral resolution,
wavelength caiibration, spectral type, spectral range,
and the measurement methods (Bouchy et al. 2001). In
this work, we try to make use of the whole LAMOST
MRS spectral information to measure RVs for all type
of stars. Also, the MRS spectra of stars with repeat ob-
servations are used to estimate intrinsic precision of the
RV measurement for MRS spectra, while some standard
stars are used to derive the accuracy of the RV measure-
ment. The paper is organized as follows. LAMOST-II
medium-resolution spectroscopic observation and data
reduction are described in Sect.2. The methods for the
determination of RV are presented in Sect.3. Calibration
and Validation results are highlighted in Sect.4. Finally,
we summarize this work in Sect.5.
2. DATA
2.1. Observations
LAMOST is a telescope possessing an effective aper-
ture of 4 meters and 5◦ fields of view, which locates at
Xinglong Observatory, Hebei Province, China. The light
of 4000 stellar objects that are simultaneously observed
is transmitted to 16 spectrometers through 4000 fibers
and then recorded by 32 4K X 4K Charge-Coupled De-
vices (CCD) cameras. LAMOST spectrograph has two
resolving modes: the low-resolution mode of R=1800
and the medium-resolution mode of R=7500. After
phase one (LAMOST-I) low-resolution survey (LRS)
from 24th Oct 2011 to 16th Jun 2017 (Luo et al. 2015),
a period of test observation of the medium-resolution
survey (MRS) for LAMOST phase two (LAMOST-II)
began on the 1st Sep 2017. Until the 31st Dec 2018,
1,597,675 spectra of 281,515 stars from the MRS test
observation have been collected, and each spectrum con-
sists of two wavelength bands, i.e. a blue band (4900-
5400 A˚) and a red band (6300-6800 A˚). According to
wavelength ranges and the size of CCD, each pixel
width is 0.12A˚ (500 A˚/4096 pixels). The “footprints” of
LAMOST-II MRS test observations are shown in Fig.1.
The distribution of the corresponding GRVS magnitude
adopted from the Gaia DR2 photometer catalogue and
the distribution of signal-to-noise (S/N) of the test ob-
servations are respectively shown in Fig.2. Hereafter,
S/N is defined as an average value in a wavelength band
and indicates the S/N per pixel.
Figure 1. The “footprints” of LAMOST-II MRS observa-
tions. The projection is in Galactic Coordinates. NP and SP
in the figure refer to the North Pole and the South Pole of
celestial coordinates. Averagely, spectra in each blue circle
are around 3,000 targets. The date of the observation is from
30th Jun 2017 to 31st Dec 2018.
2.2. Data Reduction
The MRS spectra are extracted from raw data (CCD
images) with the LAMOST reduction pipeline, which
is the same processing as that of low-resolution spec-
tra (Luo et al. 2015). Different from using Cd-Hg and
Ar-Ne lamps to carry out wavelength calibration for low-
resolution spectra, the dispersion curves derived from
Th-Ar and Sc lamps are used for the wavelength cali-
bration of MRS spectra. Appropriate barycentric cor-
rections were applied during the wavelength calibration
process. The flux of each spectrum is rectified for both
blue and red band, which means the continua are nor-
malized to “one”. To eliminate the effect of strong emis-
sion lines during the calculation of RV, we especially
mask the normalized flux higher than 10 percent of the
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Figure 2. Distribution of the G magnitude and signal-to-
noise (S/N) of LAMOST-II MRS test observations are shown
at the top panel and bottom two panels respectively. The
date of the observation is from 30th Jun 2017 to 31st Dec
2018.
continuum. For the spectra with S/N higher than 10,
basic stellar parameters have been calculated using the
LAMOST Stellar Parameter pipeline (LASP; Luo et al.
2015; Wu et al. 2011). An example of MRS spectra with
two wavebands of a star is shown in Fig.3, which include
both before and after the continua normalized.
3. METHODS
The basic idea of RV measurement is to pick out
the largest peak from a group of correlation functions,
which are calculated between an observed spectrum
and each synthetic template of the 2,194 Kurucz spec-
tra (Castelli & Kurucz 2004). This full template fitting
uses all pixels in all spectral lines rather than a few
line centers to reduce the error of wavelength calibra-
tion caused by the uncertainty of the dispersion function
of gratings. The stellar parameter coverage of the syn-
thetic template grids is shown in Table.1. Both the MRS
spectra and synthetic spectra are continuum-normalized
using a method the same as Lee et al. (2008).
It takes three steps to find the best fit template and
corresponding Doppler shift for an observed MRS spec-
trum. The details are presented as follows:
1. First, an observed spectrum is matched with all
synthetic spectra of the grid that shifted with a
course RV step of 40 km s−1 from -600 km s−1 to
600 km s−1. After this step, the rough RV of a
spectrum has been decided.
2. Second, the observed spectrum is matched with
all synthetic spectra of the grid that shifted with
Table 1. Stellar Parameters Space of the Grid.
Variable Range Step size
Teff (K) 3500 ∼ 10000 250
log g (dex) 0.0 ∼ +5.0 0.5
[Fe/H] (dex) -2.5 ∼ +0.5 0.5
Note— Besides seven [Fe/H] values in the list, there are
two additional values of -4.0 and +0.2 dex.
a fine RV step of 1 km s−1 in ±60 km s−1 around
the optimal solution RV obtained in the above pro-
cedure. Then, a Gaussian fitting is done with ten
points around the peak of the correlation function
to determine the final RV estimation.
3. For each spectrum, the blue and red wavebands are
processed independently, and two RVs (RVblue and
RVred) are obtained. Then the limit of S/N >10
is applied to both blue and red wavebands of all
spectra, 1,594,956 out of 1,597,675 spectra (each
has two single bands) are left. The additional cut
is applied to remove the spectra with a large differ-
ence between RVblue and RVred. Fig.4 shows the
difference of RVs between blue and red, and we can
see that the 1σ difference is 9.44km s−1. We use
|RVblue − RVred| > 25 km s
−1 (close to 3 σ differ-
ence) to carry out the cutting. Finally, 1,531,586
spectra (3,063,172 spectra if a single band is re-
garded as an individual spectrum) are left.
The first two steps are very computationally inten-
sive for millions of spectra, we employ the distributed
parallel computing platform Spark (Zaharia et al. 2016)
to deal with this challenge of arduous computing task.
The total time consuming of RV two-step calculation for
LAMOST MRS 3,195,350 single-band spectra is about
ten days using a computing cluster consisting of 15 PCs.
4. RESULTS
4.1. Radial velocity zero point calibration
The wavelength of LAMOSR MRS spectra is cali-
brated using Th-Ar and Sc arc lamps, which may shift
with time from spanning a long time baseline. Time se-
quence study with multi-observations is one of the main
goals of MRS, which requires the radial velocity zero
point (RVZP) to be fixed using some RV standard stars
(RV-STDs). To guarantee the stability of the RVZP, the
RV-STDs which we plan to use should be proved that
their RVs vary within a level of 100m s−1. Many works
provided RV-STDs from different survey projects, such
4 Rui Wang et al.
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Figure 3. An example of a LAMOST MRS spectrum: relative flux (top) and continua normalized flux (bottom) for blue (left)
and red (right) waveband. The red solid curves in the top panels are the pseudo-continuum and the red dotted lines in the
bottom panels are plotted as a reference.
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Figure 4. The statistical difference of MRS RVs between blue and red waveband. The left panel shows the distribution of RVs
derived from blue (in blue color) or red (in red color). The right panel is the difference between two RVs of blue and red.
as Crifo et al. (2007, 2010) established a list of 1420 RV-
STDs candidates, Soubiran et al. (2013, 2018) compiled
a RV-STDs catalogue of 4813 stars for Gaia mission,
and Huang et al. (2018) presented a catalogue of 18,080
RV-STDs selected from APOGEE data.
We pick out 983 RV-STDs from Huang et al. (2018)
which have 7820 LAMOST MRS spectra covering all
spectrographs and exposures. We compare the RV dif-
ferences between the observed MRS spectra and corre-
sponding RV-STDs. Fig.5 shows the overall RV offsets
and dispersions for MRS RVs compared with RV-STDs.
The RV zero (RVZP) point offset of the spectra with Sc
lamp-based wavelength calibration is about -5.99 km s−1
for the blue waveband and -4.18 km s−1 for the red wave-
band. The RVZP offset based on Th-Ar lamp is, how-
ever, +0.25 km s−1 and -0.09 km s−1 for the blue and
red waveband respectively.
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Figure 5. Comparison between radial velocities
(km s−1) of LAMOST MRS observations and RV-STDs
from Huang et al. (2018, hereafter, HY18). For LAMOST
blue waveband, the comparison is shown in the left panels
and for red waveband, it is shown in the right panels. Top
panels show point-to-point comparisons, while bottom pan-
els show histograms of their differences. During the MRS
test observation, two different arc lamps, which are Sc lamp
(blue) and Th-Ar lamp (brown), were used to carry out the
wavelength calibration for choosing a better lamp.
Considering the different situation for individual spec-
trographs, the RVZPs for each spectrograph with both
Sc and Th-Ar lamp-based wavelength calibration is in-
dividually calculated and shown in the Fig.6. We can
see that the RVZPs vary slightly with different spectro-
graphs (”spid” in the figures indicates the ID of spectro-
graph). Before 19th Oct 2018, the Sc lamp is adapted
to carry out the wavelength calibration for LAMOST
MRS test observation spectra, while the Th-Ar lamp
dominates later. In fact, there is no essential difference
between using these two lamps, so the wavelength cali-
bration of MRS spectra will be executed by only using
the Th-Ar lamp for future observations.
Applying the RVZPs obtained from 7820 spectra of
983 RV-STDs to each exposure, spectrograph, and band,
the RVs of all 1,594,956 two-band spectra are recali-
brated to remove the offsets. Fig.7 shows the differ-
ence between recalibrated RVs of 7820 spectra and RVs
from HY18 RV-STDs. We plan to release both the RVs
from two wavebands for all spectra before and after the
RVZPs correction in the formal data release for different
purpose of use. For example, RVs before the correction
of RVZPs can be used to shift a spectrum to rest-frame
while the calibrated RVs can be used in study kinemat-
ics. Here, we recommend the recalibrated RV of the
blue part because of higher precision, and remind that
using the RV of the red part should be cautious in case
of strong Hα emission in the absorption, referring to the
“Flagred = 1” in the catalog.
4.2. Parameters of the best template
To integrally understand the precision of RV measure-
ment for LAMOST MRS, the spectral class of targets
selected for the MRS test survey should have the same
parameter span with the formal MRS survey. The stellar
parameter distribution of the best matching templates
used to determine RVs is shown in Figure 8. The ef-
fective temperature ranges from 3500K to 10000K with
two peaks at 5,000 K and 6,250 K. The surface gravities
mainly concentrate around the value of 4.5 dex corre-
sponding dwarfs, and a large part is also distributed be-
tween 2.5 to 3.5 dex corresponding giants and subgiants.
The peak of metallicities ([Fe/H]) is -0.5 dex, and the
number of stars fell sharply as [Fe/H] less than -1.0 dex
and greater than 0 dex. This distribution of stellar pa-
rameters almost covers all kinds of stars for the future
formal MRS survey.
4.3. Radial velocity accuracy
To ensure the reliability and accuracy of the RVs of
LAMOST MRS spectra, we employ some reference sets
with RVs derived from medium/high-resolution obser-
vations for comparison and validation. To obtain reli-
able results, we only select LAMOST spectra with both
S/Nblue ≥ 10 and S/Nred ≥ 10 for comparison. The
reference sets we employed are as follows:
1. The HY18 RV-STD catalogue (Huang et al. 2018).
We cross-match the LAMOST MRS RV catalogue
with HY18 RV-STD and get 1,106 common stars
corresponding to 8,336 LAMOST spectra.
2. The Gaia RV-STD catalogue (Soubiran et al.
2018). We cross-match the LAMOST MRS RV
catalogue with Gaia RV-STD and get 52 common
stars corresponding to 326 LAMOST spectra.
3. The Apache Point Observatory for Galactic Evolu-
tion Experiment DR14 (APOGEE; Holtzman et al.
2015; Majewski et al. 2017). APOGEE is a spec-
troscopic survey with a median-high resolution
of 22,500 in the near-infrared spectral range
(λ = 15700 to 17500 A˚). APOGEE Data Re-
lease 14 (APOGEE DR14; Holtzman et al. 2018)
has collected ∼277,000 spectra predominantly for
giant stars. The complete APOGEE DR14 sample
has 13,003 stars in common with the LAMOST
MRS RV catalogue. We neglect the stars flagged
6 Rui Wang et al.
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by APOGEE as having large RV errors and finally
a total of 89,741 spectra with repeated observa-
tions are left.
4. The Radial Velocity Experiment (RAVE DR5;
Steinmetz et al. 2006; Zwitter et al. 2008; Siebert et al.
2011; Kordopatis et al. 2013; Kunder et al. 2017).
RAVE is a spectroscopic survey with a same me-
dian resolution of R = 7500 as LAMOST medium
resolution, covering the CaII infra-red (IR) triplet
region (λ = 8410 to 8795 A˚) , and aim to measure
radial velocities and stellar atmospheric param-
eters of one million stars using the 1.2 m UK
Schmidt Telescope of the Anglo-Australian Ob-
servatory. RAVE Data Release 5 (RAVE DR5;
Kunder et al. 2017) has presented 520,781 spec-
tra of 457,588 unique stars. RAVE DR5 has 893
stars, corresponding to 6,449 spectra, in common
with the LAMOST MRS RV catalogue after the
exclusion of outliers.
5. The Gaia Radial Velocity Spectrometer DR2
(Gaia-RVS; Katz et al. 2004; Cropper et al. 2018).
Gaia-RVS on the European Space Agencys Gaia
mission is an integral-field spectrograph with re-
solving power of 11,500 covering the IR wave-
length range within 8450-8720 A˚. Gaia Data Re-
lease 2 (Gaia DR2; Gaia Collaboration et al. 2018;
Sartoretti et al. 2018; Katz et al. 2019) published
the first RVS measurements, which contains ra-
dial velocities for 7,224,631 stars. The Gaia RVS
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Figure 8. Distribution of the effective temperatures (top
panel), surface gravities (middle), and metallicities(bottom)
of the templates
radial velocities catalogue has 152,734 stars in
common with the LAMOST MRS RV catalogue
corresponding to 868,663 spectra.
For each case, we use the common star subsets for
comparison. The radial velocity residuals derived from
the comparison of LAMOST MRS spectra with the ref-
erence sets are shown in Table.2. LAMOST MRS shows
a small offset of 0.028 km s−1 and 0.107 km s−1 with
respect to two RV standard stars catalogues: HY18 RV-
STD and Gaia RV-STD. For the comparison with the
other three survey datasets (APOGEE DR14, RAVE
and Gaia DR2), the offsets increase to 0.170 km s−1 ∼
0.455 km s−1, which include the contributions from the
error of both LAMOST MRS RVs and the other RV
reference sets.
Table 2. Mean radial velocity residuals derived from the
comparisons of LAMOST MRS data with the reference sets.
Catalogue µ∆RV σ∆RV Nstars Nspectra
(km s−1) (km s−1)
HY18 RV-STD 0.0277 1.4378 983 7,820
Gaia RV-STD -0.2797 1.6949 46 261
APOGEE DR14 -0.2197 2.7798 11,890 89,340
RAVE DR5 0.0033 4.1288 834 5,934
Gaia-RVS DR2 -0.3602 2.1335 144,351 862,931
The accuracy estimated from the residuals of LAM-
OST RVs and reference RV data sets is shown as a func-
tion of signal-to-noise in Fig.9. LAMOST RVs shows
neither significant offset nor trend with respect to the
HY18 RV-STD or APOGEE with S/N increasing. It
shows a nearly constant offset with respect to Gaia RV
stars. For S/N higher than 100, the accuracy shows
unexpected fluctuations because the number of spectra
decreases rapidly. The same reason of little common
star led to the residuals of RV of LAMOST and Gaia
RV-STD is not stable as others. Both LAMOST MRS
RV estimation and the reference sets contribute to the
error bar in Fig.9. Most of the error of RV residuals
decrease with S/N increasing. The RV differences be-
tween LAMOST and RAVE show larger than APOGEE
and Gaia because the resolution of RAVE spectra is less
than APOGEE’s and Gaia-RVS’s.
Fig.10 shows the accuracy varies as a function of
GRVS. The RV residuals stay at a very low level for
stars with GRVS of 9 even to 15 mag, except for that the
RV residuals between LAMOST and RAVE become up-
turned at GRVS bright end. According to the other ref-
8 Rui Wang et al.
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erence sets, the reason for ”upturning” probably comes
from the inaccuracy of RAVE RV estimation. Besides,
LAMOST radial velocities exhibit an inconsistent with
Gaia RV-STD when GRVS at 11 mag, the median RV
residuals reaching about 0.9 km s−1 at GRVS = 11 mag
for blue part.
Fig.11 shows the accuracy varies as a function of the
color index bp-rp employed from Gaia DR2 photometric
catalogue. LAMOST MRS RVs are well consistent with
the reference catalogues for the stars with bp-rp higher
than 0.5 mag. It needs to point out that RVAE RVs are
inconsistent with LAMOST RVs and other RV reference
sets in many situations, such as stars with bp-rp around
0.5 and 2.0 mag.
4.4. Radial velocity precision
The precision of RVs is estimated based on the RV
measurements of multiple observations in different epoch
for the same stars. Fig.12 shows the distribution of the
numbers of repeated observations with measurable ra-
dial velocities. The statistical estimator used to access
the precision is:
ǫ =
√√√√ N
N-1
N∑
i=0
(RVi − RV)2, (1)
where N is the number of repeated observations and RV
is the mean value of RVi.
The main factor affecting the precision of RV measure-
ment of a spectrum is its signal-to-noise (S/N). Fig.13
shows the precision of radial velocities as a function of
S/N for the LAMOST MRS spectra with S/N ≥ 10.
In Fig.13, the top panel displays RVs measured by the
blue parts of the spectra (RVblue), the middle panel is
the RVred derived from the red part and the bottom is
the mean values of RVblue and RVred. The precision
improves as the signal-to-noise increases. For spectra
of blue parts with S/Nblue equal to 10, the precision is
1.36 km s−1 and improves to less than 1.0 km s−1 when
S/Nblue increases to higher than 30. The precision of
RVblue is better than RVred, not only because there are
more absorption lines in the blue part of the most type
of spectra than that in the red part, but also the lines
in blue part are sharper.
4.5. a RV catalog for LAMOST MRS test survey
We provide a RV catalog for the LAMOST MRS test
survey containing 1,594,956 spectra. The information
in the catalogue includes: Gaia identier (Gaia source
id), the identifier for correspond-ing star (starid), LAM-
OST spectral identifier medid, observation information
(obsdate, spid, lamp), right ascension (RA), declination
(Dec), signal-to-noise of the spectra (S/N), radial ve-
locities without RVZP correction(RVblue, RVred), cor-
responding RV errors (ERVblue, ERVred), radial veloci-
ties with RVZP corrected (RVblue,cali, RVred,cali), corre-
lation coefficient between the observation and the best-
fit template (corr), effective temperature (Teff ), surface
gravity (log g) and metallicities ([Fe/H]) of the best-fit
template, the quality flag for accessing radial velocities,
the corresponding Gaia photometric magnitude (GRVS),
color index (bp-rp). A description of columns of the
LAMOST RV catalogue is shown in Tab 3. The full cata-
logue can be accessed on-line at http://paperdata.china-
vo.org/LAMOST/ LAMOST MRS RV.csv.
5. SUMMARY
The test observation for the LAMOST medium-
resolution (R=7500) survey (MRS) began on 1st Sep
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Figure 10. Similar with Fig.9, median radial velocity residuals as a function of GRVS magnitude. Error-bars represent 1-σ
uncertainties. The step of GRVS bins is 1 mag.
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Figure 12. Distribution of the numbers of repeated LAMOST MRS observations with measurable radial velocities.
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Figure 13. The precision of RV derived from repeated observations as a function of S/N. The top panel shows the precision
for RV derived from blue part RVblue, the middle panel shows the precision from the red part (RVred) and the bottom shows
the mean value of RVblue and RVred. The error-bar step of S/N is 10.
11
2017, and a total of 1,594,956 spectra (each has two
bands) of stars with S/N higher than 10 has been col-
lected till 31st Dec 2017. We measure radial velocities
(RVs) for the dataset by cross-correlation method, and
corrected the zero point of the RVs based on a set
of standard stars (RV-STD). Then, we evaluate the
properties of RVs of LAMOST spectra by comparing
with five reference sets: HY18 RV-STD, Gaia RV-STD,
APOGEE DR14, RAVE DR5, and GAIA DR2. The
RVs of the LAMOST MRS test survey perform well, the
accuracy is 0.03 km s−1 comparing to HY18 RV-STD
and 0.28 km s−1 comparing to Gaia RV-STD. The preci-
sion of the measurement can be obtained through repeat
observation, and mainly dominated by signal-to-noise,
for example, the RV precision is from 1.36 km s−1 to 0.91
km s−1 as the signal-to-noise levels from 10 to 50. We
provide a RV catalogue which is available on the website
http://paperdata.china-vo.org/LAMOST/LAMOST MRS RV.csv.
In the future formal MRS, we will put enough RV-STDs
in the input catalog of LAMOST MRS observations to
correct the zero point for each spectrometer in each
exposure.
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Table 3. Description of the columns of the LAMOST MRS RV catalogue.
Col. Name Description
1 Gaia source id Gaia source id by cross-matching Gaia DR2.
2 starid id for corresponding star based on the RA and Dec, with the form of LAMOST Jdddmmss ddmmss.
3 medid LAMOST spectral ID, with the form of Date-PlateID-SpectrographID-FiberID-MJM-PiplineVersion.
4 medidblue LAMOST spectral ID for blue part.
5 medidred LAMOST spectral ID for red part.
6 obsdate Date of the observation.
7 spid Spectrograph ID.
8 lamp Lamp used for wavelength calibration.
9 RA Right ascension of J2000. (◦)
10 Dec Declination of J2000. (◦)
11 S/Nblue Signal-to-noise of blue part.
12 S/Nred Signal-to-noise of red part.
13 RVblue RV measured from blue part without zero point corrected. (km s
−1)
14 ERVblue Error of RV measured from blue part. (km s
−1)
15 RVred RV measured from red part without zero point corrected. (km s
−1)
16 ERVred Error of RV measured from red part. (km s
−1)
17 RVblue,cali RV with zero point corrected for blue part. (km s
−1)
18 RVred,cali RV with zero point corrected for red part. (km s
−1)
19 corrblue Correlation coefficient between blue part and the best-fit template.
20 corrred Correlation coefficient between red part and the best-fit template.
21 Teff blue Effective temperature of the best-fit template of blue part. (K)
22 log g blue Surface gravity of the best-fit template of blue part. (dex)
23 [Fe/H] blue [Fe/H] of the best-fit template of blue part. (dex)
24 Teff red Effective temperature of the best-fit template of red part. (K)
25 log g red Surface gravity of the best-fit template of red part. (dex)
26 [Fe/H] red [Fe/H] of the best-fit template of red part. (dex)
27 Flag blue Quality flag for accessing radial velocity derived from blue part. 0 for good, else 1 for bad.
28 Flag red Quality flag for accessing radial velocity derived from blue part. 0 for good, else 1 for bad.
29 GRVS G magnitude employed from Gaia DR2 photometric catalogue. (mag)
30 bp-rp bp-rp color index employed from Gaia DR2 photometric catalogue. (mag)
Note—The full catalogue can be accessed on-line at http://paperdata.china-vo.org/LAMOST/ LAMOST MRS RV.csv.
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